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(54) VACUUM TREATING APPARATUS 

(57)Abstract: 

PURPOSE: To provide a vacuum treating apparatus for 
baking a vessel body for constituting a vacuum vessel 
and a lower plate for blocking an opening of the body by 
heating from an outer surface. 
CONSTITUTION: A vacuum treating apparatus 
comprises a vacuum vessel 1 for receiving and 
conveying a material to be treated such as a wafer, etc., 
a load locking chamber 10 connectible to the vessel 1 to 
deliver and receive the material to and from the vessel 
1, and a vacuum processing chamber connected to the 
chamber 10 through a gate valve to vacuum-process the 
material. The apparatus also comprises a vessel body 
heater 4 for heating the body of the vessel 1 from its 
outer surface, and a lower plate heater 20 for heating a 
lower plate 3 for openably blocking a lower opening of 
the vessel from its outer surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The vacuum housing which puts in and conveys processed material, such as a wafer, 
and the load lock chamber from which it can connect with this vacuum housing and take said 
processed material in and out of which between vacuum housings, In the vacuum processor 
equipped with the vacuum process room which is connected to this load lock chamber through a 
gate valve, and performs vacuum processing to said processed material The vacuum processor 
characterized by having the heater for the bodies of a container which heats the body of a 
container of said vacuum housing from external surface, and the heater for lower plates which 
heats the lower plate blockaded possible [ closing motion of lower opening of said body of a 
container ] from external surface. 

[Claim 2] The body of a container of said vacuum housing is a vacuum processor according to 
claim 1 characterized by providing getter material inside. 

[Claim 3] Said heater for lower plates is a vacuum processor according to claim 1 characterized 
by having not exposed in said load lock chamber while being prepared in the ramp in said load 
lock chamber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a vacuum processor, especially relates to 
amelioration of the vacuum processor equipped with the vacuum housing which puts in and 
conveys processed material, such as a wafer, the load lock chamber from which it can connect 
with this vacuum housing and take processed material in and out of which between vacuum 
housings, and the vacuum process room which is connected to this load lock chamber through a 
gate valve, and performs vacuum processing to processed material 
[0002] 

[Description of the Prior Art] Before a wafer is carried in to a semi-conductor process unit in 
the process in which a semi-conductor is manufactured, while conveying at the following process 
through a predetermined process, in order to prevent oxidation on the front face of a wafer etc., 
putting into a vacuum housing, and keeping and conveying is proposed 
[0003] 

[Problem(s) to be Solved by the Invention] Since the vacuum housing mentioned above had not 
carried out baking, it usually had the trouble of taking time amount by high vacuum achievement 
by emission gas. Therefore, storage and conveyance of a wafer are performed with the low 
vacuum, and there was a trouble that the natural oxidation film was generated during storage and 
conveyance at a wafer. Moreover, the degree of vacuum in a vacuum housing fell by the gas 
evolution during storage of a wafer and conveyance, and there was a trouble that an oxide film 
was generated to a wafer. 

[0004] This invention was made in view of the above-mentioned situation, and aims at offering 
the vacuum processor which can perform baking by heating the lower plate which blockades 
opening of the body of a container which constitutes a vacuum housing, and the body of a 
container from external surface. 
[0005] 

[Means for Solving the Problem] The vacuum housing which the vacuum processor of this 
invention puts in processed material, such as a wafer, and is conveyed in order to attain the 
purpose mentioned above, The load lock chamber from which it can connect with this vacuum 
housing and take said processed material in and out of which between vacuum housings, In the 
vacuum processor equipped with the vacuum process room which is connected to this load lock 
chamber through a gate valve, and processes to said processed material It is characterized by 
having the heater for the bodies of a container which heats the body of a container of said 
vacuum housing from external surface, and the heater for lower plates which heats the lower 
plate blockaded possible [ closing motion of lower opening of said body of a container ] from 
external surface. 

[0006] Moreover, the body of a container of said vacuum housing is characterized by providing 
getter material inside. 

[Function] Since it had the heater for the bodies of a container which heats the body of a 
container of a vacuum housing from external surface, and the heater for lower plates which 
heats the lower plate blockaded possible [ closing motion of lower opening of said body of a 



container ] from the lateral surface according to this invention which consists of a configuration 
mentioned above, The whole surface of a vacuum housing can be baked, the gas evolution from a 
vacuum housing can be suppressed, and in case it is vacuum suction, while being able to attain a 
high vacuum in a short time, the fall of the degree of vacuum in a vacuum housing can be 
prevented during storage of processed material, such as a wafer, and conveyance. 
[0007] Moreover, according to this invention, since getter material was prepared in the vacuum 
housing, even if a gas evolution arises within a vacuum housing, chemisorption of the these- 
emitted gas is carried out by getter material, and it can prevent the fall of a degree of vacuum by 
it. 

[0008] 

[Example] Hereafter, one example of the vacuum processor concerning this invention is 
explained with reference to drawing 1 thru/or drawing 5 . In this example, as processed material, 
a wafer is mentioned as an example and explained. The vacuum processor is equipped with the 
vacuum housing 1 which puts in and conveys a wafer as shown in drawing 1 , the load lock 
chamber 10 from which it can connect with this vacuum housing 1, and take a wafer in and out 
of which between vacuum housings 1, the robot room 19 where the robot which is connected to 
this load lock chamber 1 0 through a gate valve 1 8, and transfers a wafer is stationed, and the 
vacuum process room (not shown) which processes to a wafer. The vacuum housing 1 is 
equipped with the approximate circle cylinder container-like body 2 of a container, and the lower 
plate 3 blockaded possible [ closing motion of lower opening of this body 2 of a container ]. As 
shown in drawing 2 , the heating element 4 is formed in the peripheral face of the body 2 of a 
container. This heating element 4 consists of an electric insulation layer and an exoergic layer 
which generates heat by energization formed on this electric insulation layer. In addition, the 
body 2 of a container and the lower plate 3 are formed with the non-magnetic material of 
aluminum and SUS304 grade. 

[0009] Moreover, the getter material 5 is formed in the inner skin of the body 2 of a container. 
The getter material 5 is non-evaporating mold getter material, for example, consists of an alloy 
of Fe V-5.4% of 70%Zr-24.6%. The activation temperature of the getter material which consists of 
this component is 400-450-degreeC, and service temperature is made into room temperature - 
1 00-degreeC order. 

[0010] Moreover, O ring 6 for vacuum seals is formed in the contact surface with flange 2a of 
the body 2 of a container at the lower plate 3. The wafer carrier 7 which contains Wafer W in the 
shape of a stage is fixed to the top face of the lower plate 3, and the magnetic substance 8 is 
formed in the inferior surface of tongue. 

[001 1] On the other hand, as shown in drawi ng 1 , the upper part of a load lock chamber 10 
forms the seal section 1 1 projected to the inner direction, O ring 12 is formed in the top face of 
this seal section 11, flange 2a of a vacuum housing 1 and O ring 12 are close, and the vacuum 
seal between a vacuum housing 1 and a load lock chamber 10 is made. 

[0012] Moreover, in the load lock chamber 10, the ramp 14 which it goes up and down by the 
elevator style 13 is arranged, O ring 15 is formed in the top face of a ramp 14, and the inferior 
surface of tongue of said seal section 1 1 and the top face of a ramp 1 4 are close through O ring 
15. When a ramp 14 engages with the seal section 11, (the condition shown in dra wing 1 ) and 
said load lock chamber 10 are divided into up load-lock-chamber 10A and lower load-lock- 
chamber 10B by this. And up load-lock-chamber 10A is connected to the nitrogen source 17 
through the bulb V2 while connecting with the evacuation system 16 through a bulb V1. 
Moreover, lower load-lock-chamber 10B is connected to the evacuation system 16 through the 
bulb V4 while connecting with a nitrogen source 17 through a bulb V3. 

[0013] Moreover, a load lock chamber 10 is connected with the robot room 19 through a gate 
valve 18. 

[0014] As shown in dr awing 3 , the far-infrared heater 20 is formed in the upper part of said 
ramp 14, and this far-infrared heater 20 is covered so that it may not expose to up load-lock- 
chamber 10A by the glass stop 22 which fixes light transmission glass 21 and this light 
transmission glass 21. And the far-infrared heater 20 is connected to the power source 24 for 
far infrared rays through the feeder 23 arranged at building envelope 14a in a ramp 14 (refer to 



drawin S 1 >■ In addition, between light transmission glass 21 and a ramp 14, O ring 25 for vacuum 
seals is infixed. 

[0015] The adsorption section 26 which adsorbs the lower plate 3 of a vacuum housing 1 is 
installed in the top face of said ramp 14. The adsorption section 26 is equipped with the fixing 
disc 28 which can move up and down, and the electromagnet 29 arranged in this fixing disc 28 
and bellows 27 through bellows 27, as shown in drawing 3 , and the up location of a fixing disc 28 
is regulated by the stopper 30. And the electromagnet 29 is connected to DC power supply 31 
for electromagnets through the feeder 30 (refer to drawing 1 ). 

[0016] Moreover, the source 32 of the compressed air is open for free passage, and building 
envelope 14a of a ramp 14 goes up to the up location where said bellows 27 extends and a fixing 
disc 28 engages with a stopper 30 with the pressure of the compressed air supplied by this 
source 32 of the compressed air. And when supply of the compressed air from the source 32 of 
a compressed air is suspended, said bellows 27 degenerates with own rigidity, and a fixing disc 28 
is located in the lower location estranged from a stopper 30. In addition, bellows 33 is arranged 
between the lower part of a ramp 14, and a load lock chamber 10, and between a ramp 14 and 
load locks chamber 10 is sealed. 

[0017] Next, actuation of the vacuum processing container constituted as mentioned above is 
explained. 

(1) Process drawing 4 from atmospheric pressure to a vacuum is drawing showing an example of 
a vacuum processor, the load lock chamber 10 shown in drawingj is adjoined, the robot room 19 
is formed, this robot room 1 9 is adjoined, and the load lock chamber 35 is formed. The closing 
motion door 36 is formed in the load lock chamber 35. A ramp 14 is located in the location which 
rose and lower load-lock-chamber 10B is all in an atmospheric pressure condition in a vacua, a 
vacuum housing 1, and up load-lock-chamber 10A. The lower plate 3 which fixed the wafer 
carrier 7 which has not contained the wafer is placed on the adsorption section 26, an 
electromagnet 29 is turned on, and the lower plate 3 is adsorbed. The body 2 of a container is 
placed on the seal section 1 1 of a load lock chamber 10, while containing the wafer carrier 7 in 
the body 2 of a container, it presses down with a presser-foot means by which the body 2 of a 
container is not illustrated, and a bulb V1 is opened, and the pressure of up load-lock-chamber 
10A is lengthened from atmospheric pressure to a vacuum. 

[0018] Next, a ramp 14 is lowered, the lower plate 3 and the wafer carrier 7 are located in a load 
lock chamber 10, a heating element 4 and the far-infrared heater 20 are turned ON, the body 2 
of a container and the lower plate 3 are heated from external surface, and baking of the body 2 
of a container, the lower plate 3, and the wafer carrier 7 is performed. Playback of the getter 
material 5 of the inside of the body 2 of a container is performed to baking and coincidence 
without using a special playback heater etc. at this time, since the regenerating temperature of 
getter material is as near as baking temperature. A heating element 4 and the far-infrared heater 
20 are turned OFF, and baking is ended. 

[0019] On the other hand, a door 36 is opened wide, the wafer [ finishing / washing ] W is put 
into a load lock chamber 35 the whole wafer carrier 40, a bulb V5 is opened, the evacuation 
system 37 is worked, and the inside of a load lock chamber 35 is made into a vacuum. Then, gate 
valves 18 and 38 are opened and two load locks chamber 10 and 35 are changed into a free 
passage condition. And robot 19a in the robot room 19 is worked, and the sequential transfer of 
the wafer W in a load lock chamber 35 is carried out at the wafer carrier 7 in a load lock 
chamber 10. After this transfer is completed, two gate valves 18 and 38 are closed, a ramp 14 is 
raised, and a load lock chamber 10 is divided into up load-lock-chamber 10A and lower load- 
lock-chamber 10B. Moreover, the compressed air is supplied to building envelope 14a of a ramp 
14 from the source 32 of the compressed air, and the fixing disc 28 of the adsorption section 26 
is raised in an up location. Then, the pressure in up load-lock-chamber 10A is returned to 
atmospheric pressure from a vacuum. Next, an electromagnet 29 is turned off, supply of the 
compressed air to building envelope 14a of a ramp 14 is suspended, and the fixing disc 28 of the 
adsorption section 26 is lowered to a lower location. And a vacuum housing 1 is conveyed to 
another process unit. The gas molecule which enters inside a container by degasifying from the 
interior of a container or leakage during conveyance is adsorbed by the reproduced getter 



material in the interior of a container, and the vacuum down inside a container is prevented. 
[0020] (2) Process d rawing 5 from a vacuum to a vacuum is drawing showing other examples of a 
vacuum processor, the load lock chamber shown in drawing 1 is adjoined, the robot room 19 is 
formed, this robot room 19 is adjoined, and the vacuum process room 39 is formed. A ramp 14 is 
located in the location which rose and vacua and up load-lock-chamber 10A has lower load- 
lock-chamber 1 0B in a vacua in an atmospheric pressure condition and a vacuum housing 1. The 
compressed air is supplied to building envelope 14a of a ramp 14 from the source 32 of the 
compressed air, the fixing disc 28 of the adsorption section 26 is raised, and the vacuum housing 
1 containing Wafer W is carried on the adsorption section 26. After turning on an electromagnet 
29 and adsorbing the lower plate 3 with a fixing disc 28, supply of a compressed air is suspended, 
a fixing disc 28 is lowered to a lower location, and flange 2a of the body 2 of a container is put 
on the top face of the seal section 11. Then, a bulb V1 is opened and the pressure of up load- 
lock-chamber 10A is made into a vacuum from atmospheric pressure. The compressed air is 
supplied to building envelope 14a of a ramp 14, and a fixing disc 28 is again raised in an up 
location. Next, a ramp 14 is lowered and robot 19a transfers Wafer W to the vacuum process 
room 39 from the carrier box 7. A ramp 14 is raised after transfer termination and the pressure 
in up load-lock-chamber 10A is made into atmospheric pressure from a vacuum. The 
electromagnet 29 of the adsorption section 26 is turned OFF, supply of the compressed air to 
building envelope 14a is suspended, and the fixing disc 28 of the adsorption section 26 is 
lowered. Then, the interior conveys the empty vacuum housing 1. 

[0021] (3) The process ramp 14 from a vacuum to atmospheric pressure is located in the 
location which rose, and vacua and up load-lock-chamber 10A has lower load-lock-chamber 10B 
in a vacua in an atmospheric pressure condition and a vacuum housing 1. The fixing disc 28 of 
the adsorption section 26 is raised, and the vacuum housing 1 containing Wafer W is carried on 
the adsorption section 26. An electromagnet 29 is turned on and the fixing disc 28 of the 
adsorption section 26 is dropped. With the presser-foot means which is not illustrated, a vacuum 
housing 1 is pressed down, the vacuum seal 12 is used, a bulb V1 is opened, and the pressure of 
up load-lock-chamber 10A is made into a vacuum from atmospheric pressure. After lowering a 
ramp 14 with the lower plate 3, a ramp 14 is raised again. At this time, a clearance is formed a 
little between the lower plate 3 and the body 2 of a container. While carrying out the pressure of 
up load-lock-chamber 10A from a vacuum to atmospheric pressure, the pressure in a vacuum 
housing 1 is also made into atmospheric pressure. The electromagnet 29 of the adsorption 
section 26 is turned off and a vacuum housing 1 is conveyed. 

[0022] In addition, in this example, since it connects with the nitrogen source 17 through bulbs 
V2 and V3, the vertical section load locks chamber 10A and 10B can maintain defecation by 
supplying the pure nitrogen dried to these interior of a room. It is moreover, like [ although the 
heating element 4 was formed in the body 2 of a container as a heater for the bodies of a 
container for heating the body 2 of a container / a heater may be separately formed in the 
location estranged from the body 2 of a container, or ] a ribbon heater in this example. Moreover, 
it is sufficient although the O ring used well is usually used as a vacuum seal here, other vacuum 
seals, for example, metal seal etc., etc. 
[0023] 

[Effect of the Invention] Since it had the heater for the bodies of a container which heats the 
body of a container of a vacuum housing from external surface, and the heater for lower plates 
which heats the lower plate blockaded possible [ closing motion of lower opening of the body of a 
container ] from the lateral surface according to this invention as explained above, the whole 
surface of a vacuum housing can be baked. Therefore, while according to this invention being 
able to suppress the gas evolution from a vacuum housing and being able to attain a high vacuum 
in a short time, the gas evolution under wafer storage and conveyance is pressed down, and it 
can prevent that the natural oxidation film is generated to a wafer. 

[0024] Moreover, according to this invention, since getter material is prepared in the vacuum 
housing, even if a gas evolution occurs within a vacuum housing, getter material adsorbs 
chemically and the fall of a degree of vacuum can be prevented. Furthermore, playback of the 
getter material can be performed without a means special to baking and coincidence of a 



container simple. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawing J] It is the sectional view showing one example of the vacuum processor concerning 
this invention. 

[.QrawrngJ] It is the sectional view showing the detail of the vacuum housing of the vacuum 
processor concerning this invention. 

[Drawing 3] It is the sectional view showing the load lock chamber of the vacuum processor 
concerning this invention, and the detail of a lower plate. 

[Drawing 4] It is an explanatory view explaining the example of use of the vacuum processor 
concerning this invention. 

[ Drawing 5] It is an explanatory view explaining the example of use of the vacuum processor 
concerning this invention. 
[Description of Notations] 

1 Vacuum Housing 

2 Body of Container 

3 Lower Plate 

4 Heating Element 

5 Getter Material 

7 Wafer Carrier 

8 Magnetic Substance 

10 35 Load lock chamber 

1 1 Seal Section 
14 Ramp 

16 Evacuation System 

18 38 Gate valve 

1 9 Robot Room 

20 Far-infrared Heater 

21 Light Transmission Glass 

24 Power Source for Far Infrared Rays 

26 Adsorption Section 

27 Bellows 

28 Fixing Disc 

29 Electromagnet 

39 Vacuum Process Room 

40 Wafer Carrier 
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DRAWINGS 
[Dr awing 1] 




[Drawing 2] 




[Drawing 5] 
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